Reconstruction of the heavy ion masses in the time-of-flight spectrometry is known to be a complicated task due to distortions both in timing and measuring of the ions energy using PIN diodes. Original procedure which takes into account simultaneously pulse height defect (PHD) and plasma delay for unbiased mass reconstruction was tested in series of experiments at the LIS setup using degrader foils.
Introduction
The use of the Si-semiconductor detectors in time-of-flight-energy (TOF-E) spectrometry of heavy ions or fission fragments (FFs) is known to have delicate methodological problems due to the "amplitude (pulse-height) defect (PHD)" and "plasma delay (PD)" effects in the E and TOF channels, respectively. Correct accounting for both effects needs rather complicated procedure of the FF mass reconstruction. The task becomes extremely complicated if we deal with heavy ions in the wide range of energies and masses far from those typical for conventional binary fission. This is a case of the experiments dedicated to studying of the collinear cluster tri-partition of heavy nuclei [1] [2] [3] . We present here the modified algorithms and new methodical results compared to our previous publications [4, 5] .
The problem of adequate reconstruction of the FFs parameters such as velocity, energy and mass measured with the help of semiconductor detectors has a long lived history. The detailed review of physical treating of both the PHD and the PD for heavy ions can be find in [6] .
Practical procedure of taking into account of both effects in reconstruction of the FFs masses was presented in [7] . In a summary the authors assumed the mass and energy dependence of PHD to be the same as that of Schmitt et al. [8] , while the PD was estimated according to the empirical formula of Neidel and Henschel [9] :
(1) where F is the electrical field strength in a diode.
In order to take into account simultaneously both factors namely PHD and PD the authors searched for solution of the system consisting of three expressions for mass, energy and time-of-flight. The mass distribution of the radiochemical measurement (Y rad ) was dispersed in order to take into account experimental mass resolution. The resultant spectrum Y dis than compared with the experimental one (Y exp ) to get the parameters (eight all in all). Earlier similar criterion was applied in our work [10] . The procedure of mass reconstruction proposed in [7] gives biased values of the parameters. For instance, mass resolution for the FFs appeared to occur about 8 amu while that one followed from the measurements with monochromatic ions does not exceed 3.3 amu.
Another example of measuring masses of ions lighter than typical FFs is presented in [11] . Mass and velocity distributions have been measured for the evaporation residue and fusion-fission products from the 16 O + 40 Ca reaction at 214 MeV. The pulse-height correction of Kaufman et al. [12] was used. Plasmadelay corrections were applied to the timing measurement of each detector following the set of empirical formulae established by Bohne et al. [13] . Unfortunately, it is not clear from the text how both corrections were applied simultaneously. Thus, we have not find in the literature suitable algorithm of mass reconstruction to be adequate to our methodically more complicated task namely: wide range of both masses and energies of heavy ions, necessity to take into account not only PHD but PD as well due to short flight path used. It means essential distortion of TOF due to PD.
Mass reconstruction procedure used in our experiments
It is known the energy E of the registered FF to be the sum of the detected energy E det and the pulse-height defect denoted by R(M,E):
where the detected energy of fission fragments is given by:
The parameterization for the pulse-height defect in Eq. (2) was chosen in the version proposed by Mulgin et al. [14] as the following empirical expression:
where {, , , } are the parameters. Combining Eq. (2) and (3), we obtain:
where k = 1.9297. The correct value of the velocity V could be obtained using Eq. (1) in the following form:
where tof lin -experimental TOF value obtained using linear calibration, L -the length of the flight-path, γ-additional parameter to be find together with {, , , }. At each fixed vector of parameters we find numerical solution of the set of expressions (4) and (5) in other words, quasi-mass M found to be the root of the equation (4) under condition that the current value of the velocity is calculated according (5) .
After processing an amount of data, a spectrum of quasi-mass is obtained. The vector of parameters changes by the MINUIT package in order to minimize the criterion function F by changing the parameters {, , , , γ}. Criterion function is aimed to be a quadratic measure of difference between both the current spectra of messes and velocities and corresponding ones known from the literature.
Ex
In [17] .
We succeeded as well in satisfactory reconstruction of the Mte spectra for the FFs of different energy tens of MeV with a help of almost equal parameters ( Figure 5 and Table 1 ). At the same time a systematic distortion of the mass peaks is observed as stronger as lower the mean energy of the fragments. Apparently it is due to the TOF measurements using constant fraction discriminator (CFD) for timing the signals of very different shapes provided by the PIN diode. We are planning to verify this hypothesis using the data obtained with a help of the fast flash-ADC in parallel with conventional CAMAC electronics.
